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Chi Chiao1*, Chin-Chun Yi2 and Kate Ksobiech3Abstract
Background: Cigarette/alcohol use and premarital sex, and their subsequent consequences on the well-being of
college students, are international health promotion issues. However, little is known about the temporal relationship
of these risk behaviors among Taiwanese college students.
Methods: This study utilizes data from the Taiwan Youth Project, a cohort sample of 20-year-olds (N = 2,119) with a
2-year follow-up, to explore the relationship between adolescent cigarette/alcohol use, and subsequent premarital
sex. To incorporate the Taiwanese context where the normative value of abstinence until marriage remains strong,
multivariate logistic regression models included data on premarital sex attitudes, stressful life events, peer influence,
as well as family and individual factors which might influence this relationship.
Results: The sample consists of 49% male and 51% female college students. About 16% of the sample report
having had premarital sex by age 20. After excluding sexually active youth, 20% of males and 13% of females report
engaging in premarital sex in the 2-year follow-up interview. Multivariate logistic regression analyses reveal
adolescent alcohol use is significantly associated with a higher likelihood of engaging in premarital sex for both
genders; adolescent smoking is significantly associated with premarital sexual activity among males, but not
females. Our results indicate liberal premarital sexual attitudes and stressful personal events are also significantly
associated with premarital sexual activity.
Conclusions: These findings suggest health promotion programs for college students need to take developmental
and gender perspectives into account. Future research to incorporate a broader, multi-cultural context into risk
reduction materials is recommended.
Keywords: Premarital sex, Adolescent cigarette and alcohol use, Peer influence, College students, TaiwanBackground
Risky health behaviors such as cigarette/alcohol use, as
well as the onset of sexual activity, are common from
late adolescence to young adulthood in East Asian coun-
tries such as Taiwan. These behaviors increase an indivi-
dual’s subsequent mental and physical health risks to
some degree [1-4]. Studies indicate nearly one-quarter of
male youth in Taiwan self-report cigarette use at least
once by the end of high-school, and the smoking rate
more than doubles to 48% by the end of college [5].* Correspondence: cchiao@ym.edu.tw
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reproduction in any medium, provided the orAlthough female cigarette use was somewhat lower
among Taiwanese high school students (4-5%), smoking
prevalence, particularly for youth, has continued to rise
since Taiwan opened its tobacco market to foreign com-
panies in 1987 [6]. A recent population-based survey in
Taiwan reports alcohol use by age 18 at about 38% [1];
not surprisingly, that percentage is predicted to increase
as adolescents move into early adulthood [7]. Similarly,
the same study [7] reports premarital sex by age 18
among female adolescents in Taiwan is 22% among
15–19 year-old cohorts, but only 17% among those
20–24 year-old cohorts. Social norms regarding premari-
tal sex are apparently becoming more liberal in recent
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premarital sex) tend to cluster in youth as distinct social
behaviors [2,8-11]. If the relationship between cigarette/
alcohol use and subsequent sexual activity can be under-
stood, interventions can be designed to efficiently and ef-
fectively decrease and/or limit the likelihood of adolescents’
misusing these substances and engaging in premarital sex.
Thus far, there is relatively little empirical evidence
regarding this link in Asian countries like Taiwan.
Mason and colleagues [12] analyzed data gathered
from a sample of 808 American youth, followed from
age 10 to age 24. Their findings suggest early alcohol use
correlates with a higher likelihood of risky sex. However,
that study is based on a Western population, and its
analyses did not include factors related to social context
and peer influence; therefore, additional risk behaviors
often associated with adolescent development were not
assessed.
Using the Theory of Planned Behavior [13-15] and So-
cial Learning Theory [16,17], this study explores the as-
sociation between adolescent cigarette/alcohol use and
premarital sex from a temporal perspective. The Theory
of Planned Behavior asserts an adolescent’s intention to
engage in premarital sex flows from a youth’s attitude to-
ward premarital sex, his/her perception of the subjective
(cultural) norms associated with such behavior, and his/
her beliefs regarding his/her ability to engage in sexual
activity. How these factors are influenced by relation-
ships with peers and stressful life events are also central
to the dynamics of when, how, and to what degree youth
engage in premarital sex. In addition, Social Learning
Theory posits peer group interaction portrays a signifi-
cant role in cigarette/alcohol use and subsequent pre-
marital sex among college students. In a sample of
Taiwanese youth who successfully completed a competi-
tive college entrance exam, adolescents report peer pres-
sure as a powerful influence in their decision to initiate
and experiment with a variety of risky health behaviors
[16,18]. Previous research in the Philippines and Taiwan
identifies perceived sexual activity by best friends as an
influential factor in the initiation of sexual activity in an
adolescent’s own life [8,19]. In the present cohort study,
we extend our analyses to include the temporal relation-
ship between peer pressure and premarital sex during
college.
Using longitudinal data from the Taiwan Youth Pro-
ject, we specifically address this research question: What
is the relationship between adolescent cigarette/alcohol
use and the likelihood of premarital sex during college,
after controlling for premarital sex attitudes, peer influ-
ence, life and behavioral events, and family background?
The analyses were conducted separately for male and fe-
male college youth, due to gender differences suggested
by a wide range of existing literature [7,19].Taiwan provides an interesting cultural context to in-
vestigate this question. Traditional Taiwanese culture
values conservative social norms such as responsibility,
restraint, interdependency and collectivism, suggesting
premarital sex is not endorsed, especially among single
adults [20]. Taiwanese college students living in this cul-
tural context are exposed to a high degree of normative
and institutional influence, which leads them to be
“well-behaved” and not engage in smoking, drinking, or
premarital sex in late adolescence. Over three-fourths of
Taiwanese high school graduates enroll in college
[21,22]. Studies have shown the school environment
serves as a protective factor leading to less deviance, less
psychological maladaptation and less premarital sex in
Taiwan [8,23]. Even within this context, however, risky
behaviors such as cigarette/alcohol use and premarital




The Taiwan Youth Project (TYP) was launched in 2000
and originally included 5,541 junior high students (2,740
girls and 2,801 boys) in northern Taiwan (Taipei city,
Taipei county and Yi-Lan county) as the baseline with
an annual follow-up through self-administered question-
naires and telephone interviews. Data on the sensitive
topics of sexual and intimate activities and attitudes
were gathered in this cohort since 2004 when youth
turned 20 years old [8]. In order to understand sexual
behavior after age 20, and to hold constant the docu-
mented protective context of being in school, our ana-
lytic sample is restricted to never-married college youth,
surveyed at age 20 and again at age 22, with complete
data on self-reported premarital sex, premarital sexual
permissiveness attitudes and other major covariates dis-
cussed herein. The inclusion criteria yielded a total study
sample of 2,119 college youth.
Measures
The dependent variable
Premarital sex involvement was measured by a self-
reported question: “Have you ever had penile-vaginal
intercourse?” with a dichotomous response (i.e., “yes” or
“no”). This sexual activity item was included in question-
naires for youth at both ages 20 and 22.
Explanatory variables
Late adolescence (18–21 years old) characterizes the
peak of sensation seeking associated with an increased
likelihood of engaging in physical and social risks, such
as risky health behaviors [24]. We defined respondents’
cigarette and alcohol use by age 20 as adolescent risky
health behaviors.
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whether never-married 20 year-old college youth self-
reported cigarette and/or alcohol use. This information
was obtained directly from the questionnaire item, “Have
you smoked [cigarettes] in the past week?” and, “Have
you drunk [alcohol] in the past month?” Respondents
were categorized as “smokers” and “non-smokers.” For
the alcohol use item, students were placed in one of
three groups: “abstainer” (no alcohol use), “light drinker”
(1–2 times per month) and “heavy drinker” (3+ times
per month).
Peer characteristics included respondent perceptions
of three behaviors: perceived sexual behavior of close
friends, perceived cigarette use of close friends, and per-
ceived alcohol use of close friends. Respondents were
asked about the perceived sexual experiences of their
close friends with possible responses being “none, less
than half, and half or greater” of their close friends hav-
ing had premarital sex. They were also asked whether
their close friends smoked and the frequency of alcohol
use among their close friends. Smoking responses were
dichotomized (“smoker” and “non-smoker”) for friends
perceived smoking behavior, and close friends’ perceived
alcohol use responses were placed into 1 of 3 categories
(“abstainer,” “light drinker = 1–2 times in past month,”
and “heavy drinker = 3 or more times in past month”).
Stressful life, school and behavioral events included 4
major types: a stressful school event within the previous
12 months, a stressful personal event occurring during
the previous 12 months, deviant behavior within the pre-
vious 12 months, and/or psychological distress. Each
stressful school event was dichotomized (0 = no; 1 = yes),
indicating whether they had experienced any one of four
“stressful” school events: 1) withdrawal from school, 2)
not getting along with classmates, 3) took a health-
related leave of absence from school, or, 4) had a behav-
ioral problem at school. Participants also reported
whether they had experienced one or more of the fol-
lowing personal stressful life events in the past year:
death of a parent, death of a close relative, death of a
pet, or ending a relationship with a girlfriend or boy-
friend. We categorized the number of stressful personal
events experienced into 3 levels: 0, 1, and 2 or more
events. The indicator of the “deviant behavior” inde-
pendent variable was determined by a self-reported ac-
knowledgement of participating in one or more of the
following activities: using illegal drugs, stealing, cheating
on exams, and destroying public property. In addition,
psychological depression was assessed via the Symptom-
Checklist-90-Revised (SCL-90-R; [24]). This scale contains
16 items assessing affective, cognitive, and vegetative
dimensions of depression. The SCL-90-R Depression
scale has been shown to be both reliable and valid [25],
and has been used in a previous study of Taiwaneseadolescents [23]. The total score ranged from 0 to 64
with Cronbach α at 0.90. Higher scores are associated
with greater levels of depressive symptoms.
Premarital sexual permissiveness was measured by a 3-
item scale asking youth to report their agreement levels
regarding premarital kissing, petting, and coitus with a
partner for whom they have strong affection. The re-
sponse ranged from “strongly agree” to “strongly disagree”
on a 6-point scale [26]. As prior research suggested [27],
each permissiveness measure was dichotomized to “per-
missive” vs. “conservative” attitudes and the three items
were summed to produce a permissiveness scale, with
scores ranging from 0 to 3. Higher scores are associated
with more permissive attitudes toward premarital intimate
behaviors.
Several covariates were used as potential confounding
variables affecting the relationships between the main
explanatory variables and premarital sex involvement.
Perceived support came from one or both of two sources:
perceived friend support and perceived family support.
In the TYP survey, respondents were asked to rate the
availability of perceived support from both family and
friends (separate items), in 3 areas: school work, eco-
nomic strain, and personal emotion. Other covariates
were family socioeconomic status measured by maternal
education (3 categories: junior high school or lower, se-
nior high school, and college or higher); family structure
(living with both biological parents vs. other); and
monthly family income with categorical responses.
Statistical Analysis
To examine the temporal association between adolescent
cigarette/alcohol use and sexual activity during college, we
began with bivariate analyses that characterized the sam-
ple profile by sexually active college participants by age
20. We then used multivariate logistic regression models
that elaborated and progressively adjusted the significance
of respondent cigarette and alcohol use on later premarital
sex in college. Model 1 elaborated adolescent cigarette
and alcohol use to investigate our primary research inter-
est. Model 2 added peer characteristics to test for possible
confounding of our primary research question. Model 3
continued by including attitudes toward premarital sex,
stressful life and behavioral events, and other covariates to
determine adjusted effects of adolescent cigarette/alcohol
use on subsequent premarital sex.
In these multivariate models, we limited the analysis
to sex abstainers at age 20 who continued to be enrolled
in college (N= 1,777). As mentioned above, males and
females are studied separately to explore the potential
gender specific associations. In analyses not shown here,
we also tested for interactions between peer influence
and adolescent cigarette/alcohol use variables, to exam-
ine whether these risky behaviors varied by perceived
Chiao et al. BMC Public Health 2012, 12:527 Page 4 of 10
http://www.biomedcentral.com/1471-2458/12/527peer characteristics for each gender. However, because
these interactions did not add significantly to the mod-
els, they are not included here. All logistic regression
models, reported as an adjusted odds ratio (AOR), con-
trolled for sample clustering effects. Missing data in the
regressions used listwise deletion. Variables used in re-
gression models may be highly correlated. We employed
analyses of the variance inflation factor (VIF) to assess
multicollinearity. VIFs less than 2 were not regarded as a
multicollinearity concern. Statistical analysis was per-
formed with STATA 11.0 [28].
Results
Descriptive findings
Table 1 summarizes sample characteristics stratified into
two groups: participants who had or had not engaged in
premarital sex by age 20. Overall, most characteristics
differed markedly between these two groups, and by
gender. For instance, sexually active youth were more
likely to report cigarette/alcohol use than participants
who were sexually abstinent. In each group, male stu-
dents reported significantly more risky behaviors than
female students. Sexually active youth were also more
likely to believe their close friends smoked and drank
and engaged in premarital sex, with significantly higher
proportions among males than females in each group. In
contrast, sexually abstinent youth were more conserva-
tive in their premarital sexual attitudes and experienced
less stressful life and behavior events. In each group,
females reported higher levels of stressful life and behav-
ioral events than males. The percentage of sexually ab-
stinent 20-year-old college students who engaged in
premarital sex by age 22 was significantly higher among
males (20%) than females (13%).
Relationship between premarital sex and adolescent
cigarette/alcohol use
Table 2 presents logistic regression models to investigate
the effects of adolescent cigarette/alcohol use, perceived
peer characteristics, stressful life and behavioral events,
and other adolescent covariates on later premarital sex-
ual behavior by gender. In order to predict premarital
sex during college, the multivariate analyses focused on
the sexually abstinent youth at age 20. Model 1 shows
adolescent cigarette and alcohol use increased the likeli-
hood of engaging in premarital sex. Adolescent cigarette
use was significantly related to engaging in premarital
sex for males only (AOR= 2.4; 95% CI = 1.4-4.0) while
adolescent alcohol was significantly related to engaging
in premarital sex for females only (AOR= 2.0; 95% CI =
1.4-4.0). Model 2 adds peer characteristics. Adolescent
cigarette use was still significantly associated with higher
odds of premarital sex for males only (AOR= 2.0; 95%
CI = 1.4-4.0). However, adolescent alcohol use alsoappeared to be a significant predictor of premarital sex
for males and females when peer characteristics were
controlled.
Model 3 progressively adds variables measuring atti-
tudes toward premarital sex, stressful life and behavioral
events and other individual/family characteristics to
Model 2. Even after controlling for other covariates, ado-
lescent cigarette use remained significant in predicting
premarital sex for male college students only (AOR= 2.1;
95% CI = 1.2-3.9). In addition, male college students with
heavier adolescent drinking were 2.7 times more likely
to have premarital sex than abstainers; this result contin-
ued to be found among females categorized as light
drinkers (AOR= 2.1; 95% CI = 1.2-3.6).
For males, most peer effects were not significantly
related to premarital sex; the only exception was the
male’s perception of close friends’ sexual behavior. Male
college students who perceived half or more of their
close friends were sexually active by age 20 had a higher
odds of having later premarital sex than those male
respondents whose close friends were believed to be
sexually abstinent, or if they were unaware of their close
friends’ sexual activities (AOR= 3.1; 95% CI = 1.6-6.1).
Experiencing stressful personal life events was signifi-
cantly associated with higher odds of premarital sex dur-
ing college for both sexes (AOR=2.7; 95% CI = 1.6-4.7
for males and AOR= 1.7; 95% CI = 1.001-3.0 for
females). With other factors controlled, multivariate ana-
lyses revealed college students with “liberal sexual per-
missiveness attitudes” were significantly more likely to
engage in premarital sex (AOR= 1.3; 95% CI = 0.97-1.9
for males and AOR= 1.6; 95% CI = 1.2-2.3 for females).
After adjusting for other covariates, specific family fac-
tors associated with a significantly lower likelihood of
premarital sex were: having a more highly-educated
mother for male college students (AOR= 0.6; 95% CI =
0.3-0.996); and having a lower family income for female
college students (AOR= 0.9; 95% CI = 0.9-0.996). Unex-
pectedly, significant risk factors for premarital sex during
college were “perceived friend support for schoolwork”
among females (AOR= 2.9; 95% CI = 1.3-6.6), and “per-
ceived friend support for emotional difficulties” among
males (AOR= 2.0; 95% CI = 1.1-3.5).
Discussion
As theories and prior research suggest, our results found
cigarette smoking, alcohol use, and premarital sex tend
to cluster in youth [2,8-11]. Moreover, our findings
demonstrated the influence of adolescent cigarette/alco-
hol use on later premarital sex, and showed gender dif-
ferences related to self-reported premarital sex during
college. Overall, adolescent cigarette/alcohol use was
higher among Taiwanese youth who were sexually active
by age 20 when compared to their sexually abstinent
Table 1 Sample characteristics for male and female college youth (percentage or mean), TYP
Covariates at age 20 Total
N= 2119
Premarital sex by age 20 (n= 342) No premarital sex by age 20 (n= 1777)
Male Female Male Female
Adolescent risky health behavior
Adolescent's cigarettes use
Smokers 7.8 32.7 12.3 7.9 1.5
Non-smokers 92.2 67.3 87.7 92.1 98.5
Adolescent's alcohol use
Heavier drinkers 4.2 16.1 5.4 3.8 1.8
Light drinkers 21.2 32.7 30.8 23.3 15.5
Abstainers 74.6 51.2 63.9 72.9 82.7
Peers characteristics
Perceived cigarettes use of best friends
Smokers 21.4 58.8 23.8 25.5 9.2
Non-smokers 78.6 41.2 76.2 74.5 90.8
Perceived alcohol use of best friends
Heavier drinkers 5.5 19.4 7.7 5.3 2.3
Light drinkers 22.2 36.0 26.9 24.3 16.7
Abstainers 72.3 44.6 65.4 70.4 81.1
Perceived sexual behavior of best friends
Half or greater 12.6 44.3 40.0 7.3 6.4
Less than half 27.3 34.9 36.9 26.3 25.2
None or unknown 60.1 20.8 23.1 66.3 68.4
Attitude toward premarital sex
Premarital sex permissiveness, range 0–3, (mean) 2.5 3.0 2.9 2.6 2.2
Stressful life and behavioral events
Stressful school events
Yes 13.7 17.9 28.5 11.1 13.0
No 86.3 82.1 71.5 88.9 87.0
Number of stressful personal events
2 or more 16.7 25.9 42.3 11.7 15.5
1 27.6 31.6 23.9 27.4 27.3
0 55.7 42.5 33.9 60.9 57.3
Deviant behaviors
Yes 31.0 63.7 30.0 42.2 14.3
No 69.0 36.3 70.0 57.8 85.7
Psychological complaints (mean) 8.6 9.2 11.7 7.1 9.2
Family SES
Maternal education
Junior HS or lower 42.2 47.6 42.2 40.4 42.6
Senior HS 35.7 30.8 41.4 36.7 35.1
College or higher 22.1 21.6 16.4 22.8 22.4
Monthly family income
<50000 35.2 30.3 38.6 33.3 37.6
50000-69999 29.7 26.9 26.0 32.3 28.7
70000 & above 35.1 42.8 35.4 34.5 33.8
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Table 1 Sample characteristics for male and female college youth (percentage or mean), TYP (Continued)
Family structure: Lives with both biological parents
Yes 80.8 72.2 61.5 82.0 84.2
No 19.3 27.8 38.5 18.1 15.8
Perceived family support
School work
Yes 64.3 57.6 55.4 60.1 70.6
No 35.7 42.5 44.6 39.9 29.4
Economic difficulty
Yes 87.3 84.0 83.1 85.6 90.0
No 12.7 16.0 16.9 14.4 10.0
Emotional difficulty
Yes 44.6 31.6 50.0 38.4 52.1
No 55.4 68.4 50.0 61.6 47.9
Perceived friend support
School work
Yes 79.9 82.1 80.0 74.8 83.8
No 20.1 17.9 20.0 25.2 16.2
Economic difficulty
Yes 25.4 36.3 46.2 24.2 21.2
No 74.6 63.7 53.9 75.9 78.8
Emotional difficulty
Yes 85.1 91.0 93.9 78.7 88.2
No 14.9 9.0 6.2 21.3 11.8
Premarital sex in college
Involvement in premarital sex by age 22
Yes 28.1 – – 20.2 13.1
No 71.9 – – 79.8 86.9
Note: Participants who missed responses on covariates were excluded. Percentages may not add up to 100 due to rounding.
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predictive effect of adolescent cigarette and alcohol use
differed for male and female. For males, adolescent
“heavier drinking” was significantly related to later pre-
marital sex (by age 22); however, for females, adolescent
“light drinking” was significantly associated with later
premarital sex. These results are consistent with previ-
ous findings of a positive association between alcohol
use and premarital sexual activity [12,29,30]. Our ana-
lyses further suggest gender differences in a dose–re-
sponse effect in which the likelihood of later premarital
sex is associated with heavier drinkers in males vs. light
drinkers in females. And, these results imply that
females may suffer more than males from being alco-
holic in social norms. The finding of no significant pre-
dictive effect of cigarette smoking on self-reported
premarital sex for females is consistent with previous
reports [31,32], but the significant predictive effect of
cigarette smoking for males differs from the existingliterature. This might be because the adolescent smoking
rate is much lower among females in the sample (2%)
than for males (8%). It is recommended future research
studies examine how/if adolescent cigarette use links to
female sexual activities.
Our findings are consistent with the Theory of
Planned Behavior and its emphasis on cultural norms
and attitudes as related to attitudes toward premarital
sex. Previous studies found adolescent premarital sexual
activity to be shaped by or associated with contextual
factors [8,33-35]. These contextual factors (e.g., school
attendance and community participation) impose con-
ventional behavioral expectations with adolescents
expected to abstain from sex until marriage. Prior re-
search also showed a significant association between lib-
eral attitudes toward premarital sex and premarital
sexual activity in Nepal college males [36]. In our college
sample, those adolescents with permissive premarital
sexual attitudes were more likely to engage in premarital
Table 2 Results from multivariate logistic regression models of predicting involvement in premarital sex by age 22,
TYP (N=1,777)
Male Female
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
Covariates at age 20 AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI AOR 95% CI
Adolescent risky health behavior
Adolescent's cigarettes use
Smokers 2.4** (1.4-4.0) 2.0** (1.2-3.5) 2.1* (1.2-3.9) 2.1 (0.7-6.5) 0.9 (0.3-3.3) 1.0 (0.3-3.7)
Non-smokers 1.0 1.0 1.0 1.0 1.0 1.0
Adolescent's alcohol use
Heavier drinkers 2.0 (0.9-4.4) 2.7} (1.0-7.5) 2.7* (1.1-6.8) 3.0* (1.1-8.4) 2.0 (0.7-6.0) 2.0 (0.7-5.9)
Light drinkers 1.2 (0.8-1.9) 1.4 (0.9-2.3) 1.2 (0.8-2.1) 2.4*** (1.5-3.8) 2.4** (1.4-4.2) 2.1* (1.2-3.6)
Abstainers 1.0 1.0 1.0 1.0 1.0 1.0
Peers characteristics
Perceived cigarettes use of close friends
Smokers 0.9 (0.5-1.5) 0.9 (0.5-1.4) 3.0*** (1.6-5.5) 2.4** (1.3-4.7)
Non-smokers 1.0 1.0 1.0 1.0
Perceived alcohol use of close friends
Heavier drinkers 0.5 (0.2-1.4) 0.5 (0.2-1.3) 0.9 (0.4-1.3) 1.1 (0.3-4.4)
Light drinkers 0.7 (0.4-1.2) 0.7 (0.4-1.2) 0.7 (0.2-3.5) 0.7 (0.4-1.2)
Abstainers 1.0 1.0 1.0 1.0
Perceived sexual behavior of close friends
Half or greater 3.5*** (1.9-6.5) 3.1** (1.6-6.1) 2.5* (1.2-5.2) 1.8 (0.8-4.0)
Less than half 1.4} (0.9-2.2) 1.4 (0.9-2.1) 1.6* (1.03-2.5) 1.2 (0.7-2.1)
None or unknown 1.0 1.0 1.0 1.0
Attitude toward premarital sex
Premarital sex permissiveness 1.3} (0.97-1.9) 1.6** (1.2-2.3)
Stressful life and behavioral events
Stressful school events
Yes 0.6 (0.3-1.1) 0.9 (0.5-1.5)
No 1.0 1.0
Number of stressful personal events
2 or more 2.7*** (1.6-4.7) 1.7* (1.001-3.0)
1 1.4} (0.96-2.1) 1.6} (0.995-2.5)
0 1.0 1.0
Deviant behaviors
Yes 1.0 (0.7-1.4) 1.1 (0.6-1.8)
No 1.0 1.0
Psychological complaints 1.0 (1.0-1.0) 1.0 (1.0-1.0)
Family SES
Maternal education
College or higher 0.6* (0.3-0.99) 0.7 (0.4-1.1)
Senior HS 0.9 (0.6-1.4) 0.9 (0.6-1.3)
Junior HS or lower 1.0 1.0
Monthly family income 1.1 (1.0-1.1) 1.1* (1.004-1.2)
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Table 2 Results from multivariate logistic regression models of predicting involvement in premarital sex by age 22,
TYP (N=1,777) (Continued)
Family structure




Yes 1.3 (0.8-2.0) 1.1 (0.7-1.9)
No 1.0 1.0
Economic difficulty
Yes 0.8 (0.5-1.3) 1.1 (0.5-2.3)
No 1.0 1.0
Emotional difficulty




Yes 0.9 (0.6-1.4) 2.9* (1.3-6.6)
No 1.0 1.0
Economic difficulty
Yes 0.9 (0.6-1.4) 1.1 (0.7-1.8)
No 1.0 1.0
Emotional difficulty
Yes 2.0* (1.1-3.5) 0.8 (0.4-1.6)
No 1.0 1.0
Note: All logistic regression models adjust for sampling cluster; AOR represents adjusted odds ratios for sample cluster; CI represents confidence interval; }p< 0.10,
*p< 0.05, **p< 0.01, ***p< 0.001.
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appears to be increasingly common in the romantic rela-
tionships of the Taiwanese young populace [27]. Our
results suggest a cultural shift regarding premarital sex-
ual activity among Taiwanese college-age youth. The
increased acceptance of more liberal and permissive sex-
ual attitudes is associated with the increased likelihood
of sexual activity among Taiwanese youth. It is recom-
mended that future cigarette, alcohol and sexual risk
materials developed for Taiwanese college students take
these shifting social norms into consideration and pay
special attention to gender specific measures.
In addition, there are potentially serious health and so-
cial implications for those engaging in premarital sex
without protection such as use of condoms or other
contraceptives to prevent unwanted pregnancy or sexu-
ally transmitted diseases [37]. In fact, contraceptive use
is not common among Taiwanese college students, al-
though the proportion using contraceptives does in-
crease by age [7]. In separate analyses, we found that
less than half (43%) of college students who had pre-
marital sex by age 20 reported consistent contraceptiveuse. Approximately half (52%) of college students who
had premarital sex by age 22 self-reported consistent
contraceptive use. Because premarital sex among college
youth will likely become more prevalent, encouraging
consistent contraceptive use should become a major
point of emphasis for health professionals dealing with
Taiwanese college students.
As suggested by Social Learning Theory, peer group
influence plays a significant role in cigarette smoking, al-
cohol use, and premarital sex among college students.
Our results partly supported that respondents’ percep-
tions of their close friends’ risky behaviors (cigarette
smoking, alcohol use and sexual activity) were higher
among youth who were sexually active by age 20 than
those who were sexually abstinent. Even when control-
ling for adolescent risky health behaviors, multivariate
analyses in Model 2 showed later premarital sex (by age
22) was positively associated with perceived close
friends’ sexual behavior [8,19,36]. In contrast, the non-
significant predictive effect of perceived cigarette smok-
ing of best friends for males and non-significant predict-
ive effect of perceived alcohol use of best friends for
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http://www.biomedcentral.com/1471-2458/12/527both sexes may be due to sample selection. Our college
sample remained in the protective school environment
throughout the time period of this study, a factor that
may contribute to a delay in engaging in premarital sex.
This finding might be interpreted via the age-integrated
hypothesis [38], in which an increasing strength of social
bond is particularly influential to college students who
remained sexually abstinent by age 20. This bond to a
social institution thus serves to mitigate peer influence
as well as reduce problem behaviors.
This study addressed a seriously under-explored sub-
ject with regard to whether stressful life events are asso-
ciated with the link between adolescent cigarette/alcohol
use and premarital sex [39]. As prior research suggests,
individuals may engage in premarital sex to escape from
stressful life events, and such an effect may last as long
as 2 years [40]. Consistent with the previous study using
a U.S. sample [39], our findings demonstrated experien-
cing a stressful personal event was associated with a
higher likelihood of engaging in premarital sex during
college for both sexes in Taiwan. In addition, consider-
able evidence suggests an association between stressful
life events and psychological distress in adolescence.
Our findings further support this relationship. Add-
itional research is needed to examine the relationships
between and among stressful life events, initial sexual
encounters, and long-term psychological well-being.
Consistent with prior research [8,33,36], family charac-
teristics were found to be significantly related to later pre-
marital sex among college students in Taiwan, but the
results slightly differ for males versus females. The analyses
suggest male college students with an educated mother
were less likely to have premarital sex between 20 and 22;
this relationship was not observed for female college stu-
dents. In contrast, level of family income was inversely
associated with increased odds of premarital sex involve-
ment between 20 and 22 for female college students, but
not for male college students. We suspect the differential
gender effects on premarital sex may be due to the correl-
ation between family SES and parenting in the college
sample. While resourceful family reveals protective func-
tion, lower SES background tends to perform less parental
control. Additional research is thus needed to compare the
family SES context between males and females, and disen-
tangle the various effects including parenting. Given fam-
ilies appear to be particularly influential for Taiwanese
college students, understanding the ways in which family
impacts sexual behavior is essential.
There are two major limitations in this study. Firstly,
endogeneity may be present in the relationship between
substance misuse and sexual activity [41]. Hence, we
adopted a cohort sample to disentangle simultaneous
causation between adolescent cigarette/alcohol use and
premarital sex during college. After controlling for severalother relevant variables in the model, our research was
able to document the importance of substance use in pre-
dicting premarital sex during college. Secondly, in a Tai-
wanese context, our results may suffer from under-
reporting of sexual behavior by youth due to the social de-
sirability of sexual abstinence [42]. However, it should be
noted extensive efforts were made in two stages to retain
samples in the process. At the first stage, original samples
(from Wave 1) were sent a notice of a follow-up survey.
Each sample was then visited at least 3 times in order to
conduct the interview at the field site. For participants
who did not have access to or failed to provide consent
for an interview, a second stage effort was involved. The
district supervisor re-visited these samples’ family to gain
access for interview. Since the survey began in 2000, New
Year’s holiday greeting cards have been mailed annually to
participants to maintain some contact. These efforts to
generate long-term cooperative relationship with the par-
ticipants since early adolescence helped to gain their trust,
with less than 3% providing inconsistent answers regard-
ing self-reported sexual experiences in the two surveys [8].Conclusions
In sum, our analyses clearly highlight gender differences
in the temporal relationship between adolescent
cigarette/alcohol use, perceived peer characteristics,
stressful life and behavioral events, and the likelihood of
engaging in premarital sex among Taiwanese college
youth. Whereas group differences show higher propor-
tions of cigarette and alcohol use among the youth who
engaged in premarital sex than those who were sexually
abstinent for both sexes, the multivariate analysis in the
sexually abstinent group further indicates that two years
later, adolescent cigarette smoking decreased as a pre-
dictor of subsequent premarital sex for females, while
the effect of alcohol use remained a significant predictor
of premarital sex. Reducing drinking, providing immedi-
ate counseling for those who experience a personal
stressful event, and promoting positive attitudes toward
intimate relationship before marriage during adolescents,
may be helpful intervention message content in delaying
the age of onset of premarital sex in young adulthood.
Specifically, interventions promoting the delay of the
onset of drinking and delivering appropriate sexual edu-
cation during high school may be particularly useful in
preventing Taiwanese college students from engaging in
risky sexual behavior.Note
TYP data are released to public use and can be ap-
plied for research use by approval of Academia Sinica
in Taiwan (http://www.typ.sinica.edu.tw).
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